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Abstract：With the age growing, the elder’s body will become worse, which often cause dangerous fall. Falling may cause physi⁃
cal and psychological damage to the elder people. In order to solve the problem, many research on real-time automatic fall detec⁃
tion system are proposed. Unlike other approaches, system based on RGBD sensor have many advantages, which decrease the ef⁃
fect of illumination and shadow. What’s more RGBD sensor can bring potentially rich set of data features. Therefore, a review of
recent research on RGBD based fall detection and discussing the trend, challenges and difficulties of the fall detection will benefit
the following research.
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sensitivity = TP/(TP +FN) （1）
特异性表示系统可以正确的检测出多少非跌倒动作的百
分比。
specificity = TN/(TN +FP) （2）
准确率(accuracy)是另外一个经常被用来评价系统的正确
率的指标，定义如下：



















































































































































































[1] Caida E U, en la Comunidad R. Falls Among Older Adults:
An Overview[J].
[2] 丛丽, 王卫红, 何彩云 . 住院老人生存质量的研究现状[J].
中国老年学杂志, 2015, 1: 142.
[3] 王颖, 何国平, 贺达仁 . 空巢老人的健康问题及对策思考
[J]. 中国医学伦理学, 2007, 20(3): 106-107.
[4] Li Y, Ho K C, Popescu M. A microphone array system for
automatic fall detection[J]. Biomedical Engineering, IEEE
Transactions on, 2012, 59(5): 1291-1301.
[5] Popoola O P, Wang K. Video-based abnormal human behav⁃
ior recognition—A review[J]. Systems, Man, and Cybernetics,
Part C: Applications and Reviews, IEEE Transactions on,
2012, 42(6): 865-878.
[6] Vishwakarma V, Mandal C, Sural S. Automatic detection of
human fall in video[M]//Pattern Recognition and Machine In⁃
telligence. Springer Berlin Heidelberg, 2007: 616-623.
[7] Rougier C, Meunier J, St-Arnaud A, et al. Robust video sur⁃
veillance for fall detection based on human shape deformation
[J]. Circuits and Systems for Video Technology, IEEE Transac⁃
tions on, 2011, 21(5): 611-622.
[8] Mirmahboub B, Samavi S, Karimi N, et al. Automatic monoc⁃
ular system for human fall detection based on variations in sil⁃
houette area[J]. Biomedical Engineering, IEEE Transactions
on, 2013, 60(2): 427-436.
[9] Qian H, Mao Y, Xiang W, et al. Recognition of human activi⁃
ties using SVM multi- class classifier[J]. Pattern Recognition
Letters, 2010, 31(2): 100-111.
[10] Liao Y T, Huang C L, Hsu S C. Slip and fall event detection
using Bayesian Belief Network[J]. Pattern recognition, 2012, 45
(1): 24-32.
[11] Zigel Y, Litvak D, Gannot I. A method for automatic fall de⁃
tection of elderly people using floor vibrations and sound—
Proof of concept on human mimicking doll falls[J]. Biomedical
Engineering, IEEE Transactions on, 2009, 56(12): 2858-2867.
[12] Chen J, Kwong K, Chang D, et al. Wearable sensors for reli⁃
able fall detection[C]//Engineering in Medicine and Biology So⁃
ciety, 2005. IEEE- EMBS 2005. 27th Annual International
Conference of the. IEEE, 2006: 3551-3554.
[13] Juang C F, Chang C M. Human body posture classification
by a neural fuzzy network and home care system application
[J]. Systems, Man and Cybernetics, Part A: Systems and Hu⁃
mans, IEEE Transactions on, 2007, 37(6): 984-994.
[14] Liu C L, Lee C H, Lin P M. A fall detection system using k-
nearest neighbor classifier[J]. Expert systems with applica⁃
tions, 2010, 37(10): 7174-7181.
[15] Brulin D, Benezeth Y, Courtial E. Posture recognition based
on fuzzy logic for home monitoring of the elderly[J]. Informa⁃
tion Technology in Biomedicine, IEEE Transactions on, 2012,
16(5): 974-982.
[16] Yu M, Rhuma A, Naqvi S M, et al. A posture recognition-
based fall detection system for monitoring an elderly person in
a smart home environment[J]. Information Technology in Bio⁃
175
本栏目责任编辑：唐一东人工智能及识别技术
Computer Knowledge and Technology电脑知识与技术 第11卷第10 期 (2015年4月)
medicine, IEEE Transactions on, 2012, 16(6): 1274-1286.
[17] Planinc R, Kampel M. Introducing the use of depth data for
fall detection[J]. Personal and ubiquitous computing, 2013, 17
(6): 1063-1072.
[18] Mastorakis G, Makris D. Fall detection system using Ki⁃
nect’s infrared sensor[J]. Journal of Real-Time Image Process⁃
ing, 2014, 9(4): 635-646.
[19] Khoshelham K, Elberink S O. Accuracy and resolution of ki⁃
nect depth data for indoor mapping applications[J]. Sensors,
2012, 12(2): 1437-1454.
[20] ADER N S. Detecting falls and poses in image silhouettes[J].
[21] Igual R, Medrano C, Plaza I. Challenges, issues and trends
in fall detection systems[J]. Biomed. Eng. Online, 2013, 12
(66): 1-66.
[22] Zhang C, Tian Y, Capezuti E. Privacy preserving automatic
fall detection for elderly using RGBD cameras[M]. Springer
Berlin Heidelberg, 2012.
[23] Bian Z P, Chau L P, Magnenat-Thalmann N. A depth video
approach for fall detection based on human joints height and
falling velocity[J]. International Coference on Computer Anima⁃
tion and Social Agents, 2012.
[24] Zhang Z, Liu W, Metsis V, et al. A viewpoint- independent
statistical method for fall detection[C]//Pattern Recognition
(ICPR), 2012 21st International Conference on. IEEE, 2012:
3626-3630.
[25] Kawatsu C, Li J, Chung C J. Development of a fall detection
system with Microsoft Kinect[M]//Robot Intelligence Technolo⁃
gy and Applications 2012. Springer Berlin Heidelberg, 2013:
623-630.
[26] Zhao J, Katupitiya J, Ward J. Global correlation based
ground plane estimation using v- disparity image[C]//Robotics
and Automation, 2007 IEEE International Conference on.
IEEE, 2007: 529-534.
[27] Gasparrini S, Cippitelli E, Spinsante S, et al. A depth-based
fall detection system using a Kinect® sensor[J]. Sensors,
2014, 14(2): 2756-2775.
[28] Bian Z, Hou J, Chau L, et al. Fall detection based on body
part tracking using a depth camera[J]. 2014.
[29] Ma X, Wang H, Xue B, et al. Depth-Based Human Fall De⁃
tection via Shape Features and Improved Extreme Learning
Machine[J]. IEEE journal of biomedical and health informat⁃
ics, 2014, 18(6): 1915-1922.
[30] Fei- Fei L, Perona P. A bayesian hierarchical model for
learning natural scene categories[C]//Computer Vision and Pat⁃
tern Recognition, 2005. CVPR 2005. IEEE Computer Society
Conference on. IEEE, 2005, 2: 524-531.
[31] Kepski M, Kwolek B. Human fall detection by mean shift
combined with depth connected components[M]//Computer Vi⁃
sion and Graphics. Springer Berlin Heidelberg, 2012: 457-
464.
[32] Noury N, Rumeau P, Bourke A K, et al. A proposal for the
classification and evaluation of fall detectors[J]. Irbm, 2008, 29
(6): 340-349.
[33] Auvinet E, Rougier C, Meunier J, et al. Multiple cameras
fall dataset[J]. DIRO- Université de Montréal, Tech. Rep,
2010, 1350.
[34] Kwolek B, Kepski M. Human fall detection on embedded
platform using depth maps and wireless accelerometer[J]. Com⁃
puter methods and programs in biomedicine, 2014, 117(3):s
176
